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ABSTRACT 

PURPOSE: To make a discharge volume stable, then widen a temperature range 
and stabilize image quality without recording speed reduction by estimating 
the ink temperature of a recording head and maintaining the ink temperature 
at a higher level than an ambient temperature. 

CONSTITUTION: An auxiliary heater for temperature adjustment 8a, a train of 
discharge parts 8g where a main heater for discharge is arranged and a 
drive element 8h are formed on a single substrate. The temperature 
variation of a discharge part is estimated and forecast by assessing said 
variation using a temperature variation table indicating the thermal time 
constant of the discharge part including a recording head and ink as well 
as energy charged in a range from the past to the future relative to an ink 
temperature calculated previously. For example, if the retained temperature 
is set to 20 deg.C, an upper limit temperature which is controllable by PWM 
is 38 deg.C when an ink jet recording device is used under normal 
environments. If it is operated under high temperature environments at 
about 3 0 deg.C, the temperature range in which the discharge volume can be 
controlled is 38 deg.C. Therefore, the retained temperature which is higher 
than an environmental temperature is set to 36 deg.C with the help of the 
auxiliary heater 8d, so that the upper limit temperature is 54 deg.C and 
the temperature range in which the discharge volume can be controlled is 
narrow, resulting in a stable discharge volume. 
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(2) 

1 

[RHF»#©«H] 

[R#«i] ERISlrSgSIRfcfl^. ttUO*&'f 

>y-*i>tarr*ER'\y Ft. 

REEfl^yF*. B*OTttfcat4HUfcttHJ:Dt>« 

i. 

»ER**»*RfcJ:-9T*IIIUfcREttaj«©-f 
fr3ttfflR«fc*Ri*Jl«L&CiRRRtr*<f> 

fersb. 

[M«9i 2 ] fsifflmmmttktii&mmmts.m^ y f 

ifc«&ttKRIB«LfcEfiRR##K:«W-fcR»flRtt 

R«tt**u 

RERR^RttMEER^y FfcRttfcillJIMHte. R 
R©fc«>fflii8«tS£#g:<!: LTlnlER&Rigt&aJgBW© 
RttflRfcRAREttiH«ffl»I^Rfc*3S*£<i a> 
feREftftR4t©&£©ttJIMUi&.fctf'f >f ttffl©fc 
RCaRCRCE*^? FfcftRU;fcftAX*;Wr-© 

REER7M?R»nE91&fllKR£¥S©««R*ir 
UDA, ERElcMEER^y FIC«*&-f*^£©&Ax 
fcREttlfl»©RR£RfcK:*'^»TRB!tHJ 

«©-f >^©R«a6»*swrsa«^ai«jr¥R*w 

l/fcCtft»Rtr*ll*BlE«0'f >9i?x.y FE 
RSB- JO 
[U#Si3] RERRTOBRR^RttERRRSSr* 
fflRR»IWfc»«U RESR«MKER-r**?g©F 
y hft£ll%0«m/tMft»iaEiHW(l>l 
tt/WX *»lc«*UTRRR«n©¥*WliAx*;MF 

«J«Xx*^*-iREttaMBo|WjrjgRfcjS»6Rj6S 

ft* # R» t*nano«w« w<m« j«j ax*^* 

-K*UT*©RRRWfcRRL-0>*RR#fc*ER 

2 ER©-f >y -^i -y FERRB. 
[»*R4] BiJESS^»JtRSXR«ERWW*0r« 

©raimcaMi. oto©s«p»iwicE®-r*^s 

©Fy h»£-*ft£tta©SipJWra©B»/'WXi:&gK 
«Rl,T*©S«PRra©¥318:Ax*ji>#-iU irffi 
Rssa ic » ut* ©«*wiair ©¥^itt ax*;u^ - 

iRBttffi»©RNteS£*&»5£Sft*#fi#£, * 
ftJKR©«ilWBIII©¥«S«Ax*A^-K:i6:i;T*© 
R*MracR&LTV>*#fi#t£ER&B»li#©Ji£S 

*fc«jiuT*©aw»iw©ER^yH©aflEtTirr 50 



^$¥5-3 19 16 

2 

* C t £ft§S tf *R#^ 2 B«©-f -^x y FER 
Rfi. 

[m$rs] ERR&iRRfteft». Rtaia*>e-f 

>j'*ttHrt-*ERAy Ht, 
REERAyHfcRWKR^U REER^y F£BR 
OTTtt&ltRfiaRa J: 0 feR^Bf )£©RRfiflf CR» 

■r * i brs mm^wmvi t msMmmttowm 

W*W**RR*^v-fc"«BRU&ftR¥ft4:. 
ERfc£S-3TERR©REU:aj«©-f ^rrs^r 

iJERR^aj^RlCfcoT^ WU&REttfflfflO'f 
RRlcfcUT. g&EttfflSa>&©ttffl©*jfrffc;£fT5tt 
W**fl:*Rt*R«LfcCi:*RRtf*'f>^S'x 
y FERKB. 

C^*«6] RERR^-fv-tfRRORmftR-rs 
*TttERRfPSR±&V>LttRft-r*ttfelC, RE 
J9r&RmgRft©ERtttt. S5ESS^Sll#Rt LTR 
EffiRSglcSDA. ERRtER^y HfcRRf *^ 
©SAx^j^- iWEi!ttti»©RR?£R£ IcScf^T 

reruro'T ^©RRRRSRjrrsRR^aiRR 

ARUfcC t SRRtT*R«R 5 E«©-f 
S^xyPERRR. 

[RRR7] RRfiReftBtt-*RRfiR&Ifs;?B« 
tfU RE£Sy-^v-*tSl^fi&fcj&DT£*.5j?rj£ 
©RB«R-r**T««R^>f7-©RiBRmiREa 
SRRWRROlDRRtttiiEttaiR©^ 
REER'SyFORRjeftfcfrSRfflflRSRjgU til 
E*J£©RmSiaattRERfifiR*IB«fflRa:-r*iS 
ttflRRj£#R£ftRU 

lffiEM&^ffl^R£LTfrE5!£RKlCJn;L, ERRC 
RBERa? FfcRRT*^£©8AX*;l<*-£ME 
!tffl«©RRRR£fc»:tt>TRB«:lH«©'f >*©& 

gRfteR*-r*RR?nft*f«ejMi u*: 

fT*R*S5ER©-f >jF?x9 PERRB. 
[RRR 8 3 RBR(U£«fl#RRREetffl«©'f > 
^©^SIRSlcfi^UTERAy F^©&Ax*;U*- 
SRM-rSEfl'vy FRifrR#&R^a£il>fc< t«b* 
U »t^©RR©ttlHKRUTERA.y FKRft^S 
*R * fc RRR© 7 WM* t >/ t TRjST 

* 1 1 <fe iC^fc < t fe^ C«t4»Al*M - 
SRE^afflRKfcUTRWf * C t RRRtf *•* 
S 1 7iS 7 ©^"fft^lZER©^ hERR 
R. 

[R*R9] SdEttm^fc*Rtti»Ea:aiS5©'f> 
f ©*»»Rfc*3v»TER*R«HCT *ER*#(M 
R* gC€:'>* < 4: «RR Lfc C t efflRfcTeiMHI 1 
75S8©^-fft*»CE«©-f >9i?x.y hERSB. 

[M*K 1 0 ] WEttta^^RttREBttflR©^ 
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3 

ms. 

[§**« l l ] MEGIKy Ftt» »x*;w*-ic«i; 

©^1**ljWcE8©E»8e. 
[»:&B12J E»«rCiaflBS»£ff^. ttffifiWS 
-f ^fcttttJTSEeAy Hi. 
EfclSCSEilSfcfcffl^afcftWlSSififi&aj^a 
i, 

V>T, WEES Ay hs. fflfiiiimttmXMSEmX 

EfiicftS^TESisofrEttttifiB©^ 
-rsiaamii^ai. 

sstcfSUT. wisttta^^w-f >^efciti©£5t{t£ 

[000 1] 

ESgBfcWra. 
[0 0 0 2] 

[8£*©&ffiJ 7U>*> 7 7*->S'JH©iB 

£©&E£tfJ:f;:Fy h e>fc*B«£E® b 
TtK«t^i-«^SnT^?>. IMBEMIAtt. E®£ 
StC<kD, -f h5t 7-f-fHyHa, -fr-v 

jusc, p-if-br-AjWte»«t«i:i)8«T«. *©5 

E»Ay H©|tajnii»6-f>^ (ESiSO «SrettiIfR^ 

[0 0 0 3] iS¥, £#<©E®g»a<ffiffl3*U>«k5 
CfcD, cne.©ES^B{C»UT. &3ES, iH«tS 
S. iSWtftSM. •(£Bi : *i**^SnTV^. £©<fc 
5&g#ICf£;*.SE®8iIiLT, ifB-f^^iyh 
EegH£$£tf*;it#T£*. ESA-y H^&'T 
£8ttfJ;*1*TEaS:fT5-r ^v'zy hE»^St?tt, 
±Eg#£SSfcTfc*l::&gfc^>*i±ffl©£j£fc, -f 

>^stma©s^fc;tt. ttfflSB©-f >^ ©iaaic^sa 

t-i >^©ttffi«tS#tc®TUfi«©?tmx*;^-T 

©<£T£fiJV>Tt£5. 

[0 0 0 4] £©&*. «£*©-f >i?z?x.y HES&B 



(3) 4$B!¥5-3 1 9 1 6 

Ay F©&ffl^i:g^TiitajgB©--f>£©fiS£3r 

86>nTHfc. fcfc, ±EfiSW»ffl©t-^iUT 
«. H«ir*^LfclW»fflOt-^«»^. M 

x***- fcfijffl LTfR^WBRS^LTESSffp 

iMC £SftftUKftKJ: >2ft«£tttti;*-B-.5&© 

s. ±Eetaifflk-^&ffl^-5«^ic^?au*n 
io gancji«-rs&ga<$>*. 

[0 0 0 53 &X;M^-£ffl^T@#^>*^S#--r 

\Z fSM ZKfS.? -5 £ t U TtttiH > 
ftE»««fc»V»Ttt. E®-\y H©fflSIC«fc0ttttl# 

£flrrs©-e. ?ttus8©^>i'&^nic* 

[00063 

[?8iJ3M»ifeL,fc5i-f3Sllg) LjJ»U EfiAy F© 
fia«S©±TS£ifcattfflft£^©SMBW*#V>tt 
a? tttSBW'f >^Sft©a03ttt. ttfflSW&BTfc&s;:.!: 
*>SW3±!&gifc*-1' >^©B«Siftm±(w-b>U-© 

aciKJ: 0 U>. *-©&«>. tttH^©-f>i' 

©fflS©fil5££B&«aTfT 5 fc» KBMCaAttftfc > 

©B**»ttM*l/fc< < fcoTUfc. 

[00073 -i >t?<D&m'gm<D&m<Dv>i:~Dtisr> 
mm^-y H©ss©^ktc«t»jK«W(w-f >^jts© 
zzitzmmtzi KE®SB©aig*j* 

5(7 5. ^Hftfl^ 9 1 0 5 2 8^WfflSlCtt, ttliifc- 

^© z < mmzmmLfium-ty^o^mum^smz 

bT, 9l#«?#ff^n^Bff^(lSrt-C©i±mb-^©B 
idS© : fS3lCi£:i;TE®^©E»'\y fOUMtll: 

^S. ttit>%, ^iHMEfcjSCTE^yHOJM** 

u » vnE&<7>mm*&. tt'jy v'^aEas©^^ 

S, ES'Vy H*»S©**"±Hi©E«->-' ir>x©as 

^k-r-&t©T»-5. 

[0 0 0 83 ^H^fF^-l 9 1 0 5 2 8 

*QMftCllK3tlfc'f>? Ky'J>^tt. E® 
H©fi«SS{t*flS^a-a-5^t), ESSS©1£T 
JS: i'©T«^ £±-f t> » 0 +»& fc©T«^ t> 
fc. 

[o o o 93 -ecr. *^wtt±^©raa^s«?ftf5 

fc*i::fc$nfct>©T, RtmiJ©'r>i'a«€:iiSttST 
^aiL. •1'>^SS©^»!il^i;T?ttil©^bS:ff^ 
50 CifcgWif*. 
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5 



CO 0 1 0] 



[0 0 1 1] «k9i¥b<fi. SSS2«ffl#a&i2«iA-y F ifl b, MEJff£0Pffflfc»«tttttE#fiia«*£fflflK£ 

itfctc, #i&©fc*©i&KJ|t£#g:£:bT. ME5I« ^©SAX^j^-tttaSBcDSBi^SStlcS^^T 

ilS&fcl&tfo&fclfigKiinA. ttffiB?©*ftiS£&l::S tJEttffl&©^>?©ffi&£»i£SigT*ffi#^iB!SdS 

^^RtfficDfcftJCjS^lcES'Nf FtcflM&bfc&AX* ffl3cJ£<k^Stt. ttdJ8&©< ^©^aiiSSlcS^T 

ttfi*«£*a©Jt)M«K:lo*.. eftttceft'vyF CftLTBIkAy F«»©#«*»3:&tt«»©7Wt 

s^sosff#as^ffi-rs i b©-e*t5T, iaEss^»j -r-5fe©-c*o. &«t>ti. -< >iw>wm&\&tm 

I'. S«P$W CHESTS tPJE© H y F&£Br£©S*PK ftfc»^V>TE«^y F©B**fr«aET*'b©T* 



**8HK8#ibT^4#fi#fc*£SB§i6l$©«i5£i&« 50 [*B5«] RT, *3893©5&K«fco^TIIffi*#i!Bb 

tc)fi^«(StbT€-ss¥issraT©tttias5©'f >£©©&* TPiffliciKK-rs. bib. *f8w##i;8S ! bb<ttffiffl 

»t"3©»PwincE»-r«TOoFyh *ti«M&<f >9?xy fe»«bi jra©««s 

&t*nim<»&wme>mwvv7.t&mz : foni,T TK-tmiwv&z. a 1 fc*v»T, 5 0 0 1 kh 

■t©s«Ps»ra©¥^ia:Ax*;^-fr4tit>icirE (i t> 5 0 1 2}4-tntiS'&sn&E» 

fcfifi*fc»bT*©S*»!IH]-C©¥i9«AX*;M£- K (1 J H) T&S. {82 fc*TJ:3te, 5 0 0 1 

fcttffl»©*M#£R£*>&fc£3n*#fi#£*nStfl ©-T 5 0 1 2©E*Ay FT-#g©3*a 

©«*Mm©¥*^AX*;i^-Kj6CT-*©»WB Rl«&*-MJv5> (1 JO *»jajf**>©T*S. 

Mlca*UTV»<&#fl»£SE»HI»e©««il«»ca 5 0 l 4 (J. ■?■©*- h U r/ ( I J C) 

JfbT*©»W8ira©E*A?/ H©fiS*^aT4>b© *#K»0ftlt4!t»<D*tUy5> (HC) 5 

40 0 0 3tt*©*+«JyS?*ll*3lE*filK:3aET*&a6© 

[0 0 12] £»B$l::ffl£a51!i£#5ES5^ FT**. 

* Ft. EftA.,, FE:!RWfcJ6£Le»'\y K*ESh8« [0 0 16] 5 0 0 011 PTwTHBl^ftijfeiBSF 

"Ilfift:S^fflffiJ:O , bias^0f)£©ffifiJaSIC«l^-rsg fflfc£££*.&fc«>©:/7T->n-7T*.&. 5 0 24 

SfiSM»a!©iD}R»*Ji:WEftBRW*J©»^WS« tt. ■■A©H4HUE*IMrr*fcftra*&fe>*-? 

fioTEg^OTttaiSB©^ >*fi*©*fls*wr*a 1 2 cabTaacfefcow/w;***^? Fan 

a^a^at. otm&ni >>?um\zftsVT\±m<»$:%. mmfi^mtti^>(Dyv^ : y^)v f r-^)v m^in 

{kSff5ttta*3Sfl:¥aa:SAflrr4 , b©T»*. • a*. 7g>*-£3>Fn-;i/r3;t«>©«&i5]& (± 

[0013] .kDBKtt, WE«ffl*"fV-tfnfrJ£© EB«-fe>!>— 5 0 1 2«) SAfflbf/'J > h« (0 

«m«a-r**-ettE»iMPft*±anbi4»ft-r*t so awn MtMfeti-rus. 



T«ia»m©¥iWiAx*;w? - 1*-* 1 1 1> cwe 



[0 0 14] Set, ff*b<tt, IMBEfll^yPli. 



[0 0 15] 
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[0017] 63 2 B3<ftt"Jtts&;fr — Ml 5 

0 2 9\z-{>>7m£'>tm-rzittb<DyX)mT$>z. s 

SK, ±E*fi£©'f>i>vx-y FE&SSl JRA^ff 
«fcKWT*. COGftSK I J RAttffiKi*-* 5 0 

1 3©iEi£®£lc&l!)LTEIW£g¥7'5 0 11.5 
0 0 9^bTllHE-r5U-HXi7'J^-5 0 0 5CD». 
I£i8 5 0 0 4lC*fLT&£T5**'J>yvHCttlf> 

(*E3*) fclTU &EPa, b^|6][cffiffi^i!i$n5. 
5 0 0 2 ttffiif AffiTft 0 . +t'J -y v&ffli^lSjICfcifc 
oTi$^7f>5 0 0 OiZtiLTWEtZ. 5 0 0 10 
7. 5 0 0 81*7* h#:/7-e*-HJ2/^HC©UA*- 
5 0 0 6©£©«T©#£«:&gLT ; E- : 5' 5 0 13© 

5 0 16 ttES'Vy F©fflM*** -y^TS* 
■V y 7m 5 0 2 2 tfltt«Wt, 5 0 1 5 «C © 

5 0 2 3 ^LTBtA? K 5 0 1 2©&?IIs]«£fT 

[0018] 50i7«, £"J --yy-Jv- ft. 5 
019 f 5 0 1 7 ^w&-n^\z^m\mz 20 

TSg&ttTi&O. *#3£fc1S5 0 1 8 KJIftSBXft;* 
ftTH*. 7W-Htt, i!©»«Tfc<JWB©i"J-= 

V>. *fc. 5 0 2 1 tt. «5l[Il«©K3l§BIftt- 
©W\*-T. **V<yi>HC<i:fc'&-t-5#A5 0 2 0© 

5m^©4itt©ea^aT«»(iiflsns. 

[0 0 19] Cft6©*vyK>^, *'J-^>^, S 
SIBftfeL U yi?HC*«*-A^i'a>fflfi«l: 
*fcfc*fc. y-FX^Ua-5 0 0 5©fPffllC±oT 50 
*ft 6 ©ftfc&BTfiJ? S©fflli*tff A 5 i 5 MMtS ft 

fft«, *«cttt»rftt>ji«T*«. 

[0 0 2 0] ®3 BES'Vy F 5 0 1 2 ©8Mffl£*-f 
©T$>0. 3OW5 3 0 0©±llfc¥l«*«B:/n-fcX 
fcJ:0»J*3ftfck-*#-H5 1 0Oj9*RtJ6ftTV» 
-5. C©t-^#-F5 1 0 0 IcH— ©¥i)Mt:Jli§:/n 
■feXT7»lSSftfc. Efifvy F5 0 1 2£#mU MP 
T*fc»©fiBfflk-^ <#fiJBfc-*) 5 1 1 0*t» 
ttSftTfrJ*. «F^5 2 0 0ttfflE3a$fc5 3 0 0±|C <W 
6H&£ftfcEiS8g«T<&oT, KffitS£«5 2 0 0 tffl 
SSfflt-^5 1 1 ORtfttttiffl 0»-f» t-*5 1 1 
3 bUfiVj v—jfiyfj >y*CJ:0EianTV>6 

(BBiStt^S^) . ®iafflt-^5 1 1 Ott. £ 
8#5 3 0 0*Kfc-*#- F5 1 0 0 tti&jro^D-ir 

^c«to»rtSftfct-^»»«Bo^»tfc>b©-cfe± 

[0 0 2 1] 5 1 1 4ttStaifflt-^5 1 1 3tCioT 
»»SftT5B4l/&/X^T»*. 5 1 1 5tiPtttt£ft 
fc-f >^JSiB£^-r. 5 1 1 2ttttiWB©-f >**«B» 50 



#BB¥5-3 1 9 1 6 

^\-y Frtl'KAT5fe«>©«aa^T*5. 
[0 0 2 2] ftT. *?6E©gJS0!!£iaS£#!IBUT£ 

x-y FESgtB©ttlSBITi&£, CICT. 8ali-f^ 

T*CEft^yF8b (Barfr?) £*U E»Ay F 

8 bft«»-r*»:J6©flH»ftif**irr*fca6©3*{r 
?£SttT<&3. 9B**'Jyv"T. 4fl©#-F'J-y 
v (-eft-?ftS^ofcfi©'r>^S:JRttbT*D. 09 A 
H^7-y^. ->7>, T-t?>^, -fin-ftH -teg 
ife©LT&«-r*. SIC, EfKyFMHftfSfc*© 

m#aafse»-r*fc»©3*^^*;^-sK»tT* 

0. EfiK<y F 8 b £«Aft|CttR3ftS. 
[0 0 2 3] 9 a tt** U y V 9 ©±^S*(6jlC®« 

c 'J ? 9 *e*r 

*Mfr"WhT**. *fc. 1 Ocfei^l Odtt, E 
S'Ny FK«fc3E»ftfi©ffl«lceH3ftTE»«M*© 
tt^»MSff^fc©©J8iSln-7». 1 l«)ffifc<!f©E 
gj«#T, EMKflcl lOtMBMfeWBttftfMrs:/ 
7f> PFEJ*) iOEjgSftT^S. tOB+t'Jyi' 

9 ttMteftfc'T xi y F#- h U y y 8 a ©E® 
a -y F 8 b tt* v »J -y 3? 9 # ST^^ffl UTE»ttE# 
«Slffln-7l0c, lOdWlzttBL, ESAyFSB 
©ttttaSJABil. ^5f> PPH*) ©Sgf*3®tcffi« 
$ftfettE®«l l»fflcttMrr«J:9Kft?T^ 
£. ffild^ h 9 c ttij£*^-^ 6 3 iCfcoT 
El&Sft, 12D-9JJ1 0 c. 1 OdttM&eE-? 
6 4 (Hw«T) tC<fcoTB«i$ft5. 

[0 0 2 4] *«(D'f>?i;iyhE88Il:tl>T 

>ffl!lltES:LTS)-5. H8[»a-y hfc*^T. 3 00 
liEiA? F 8 b*#-r •£«»©< >^i<; h*-F 
"U <y>*8 c K*ft*ft»J6LT*ttfc***7:i=y F 
T*0. *^'J>y^9©»»Ctfca:^TBIf£*3&(6j 

* -5. fLT+tUyy9 v 3 5 1 
*CttE»^y F8bt»^UTCftS*^yt:>y 
L. E»Ay F8b©ttfflPrt©'f >^*q«KUT«tt 

• B«UTtttb*&fcfc*©6RV>T^.5. 

[0 0 2 5] X, BftJSa.-y FtCfcV^T. 5 0 Oti* 
Y y Zfl.- y F 3 0 0\zMMLTzX>-73--y FT* 
0. tm^y F8 b*i7J-ttm^mir^ofc«^. 
•y ^a- y F 3 0 0 tE^-y F 8 b t^S^^-ftTff 
■5K?ll5lffifflafei:tCiSUTftE^i;$-fr5©lrffl^ 
-5. $e>IC. @ttJRarjrM:*V>T, 4 0 1BrfAtt 

— H. 4 0 2I±^U-F4 0 1 S-S^-r-SfcdWT'W- 

F*;W--c**. 

[0 0 2 6] ICTtt. *Y'J>yv9IC^«^ftfc4ffl 
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#BB¥5-3 19 16 

10 

[0 0 3 0] (&K9J1) &l£, ±»®EB£HIC*38 



9 

<D-0{7^jLybtf-hVyz^\tyyy{7-(>{/ (ETF 



-f>* (KTMfclW) . -fxn— f >$r (RTYtK f*. 

T) *«^T*0, £O^K^>££gta£;bttS<fc5 [0 0 3 1] (BATOI0BB) *£jEBUE£'s? H 

fc£«kD*£*e#*. Bttc, m, YCD3fi£B;fa£;: Ho«fi<7)^*^yt-^©ftJ&x*ji/*-o|f 

*©t*ttl*BS&D©-f>^a)iT*a**«3j«K<tt frat>OT*^ 0 Tftfe*. KKk^y PeBBftlfttttt 

[0 0 2 7] OMMftA) £fC> ±^bfcga»^CD# I J CfcfflHS-f >*yxy he&ttBCBBTSC 

»©E»»»e*ff"r-6t»<z)Wfp*ri6fc^viT, 05 \t. axb&)\zmL<. st, sKais©*!© i jc£ 

S#JHLTRWr*. HBfc*V*T, 6 0J4CPU, 6 <Dm&&0»mmSmi&WtteZteEm&mW&^ 

1 lie PU 6 0^*frr**W^ny9A*«rtfrr«y B«fcT*©T, « LfcBBTatg)at«l*^Tr**. 

D^^AROM, 6 2»£Bx-*£«#bT45</ty [0 0 3 2] SP&WlCte, tttfi«(D>f >^<Dfi££fc£ 

*>7fcJ:*B§IBfl*fc'WB^&ft*. 6 5tt7 ^*-*^»tt#Lfcilffi*ftx-^TiW«t-«¥^ 

-f K>jf«Vk/-f F, 6 6{»&itt«!lflItCffl^^j|&«y £ D«£ • WT* t>0T*«. *<D-f >*B*fc*:J 

U/-fh\ 6 7»4»aiffl©7yX 6 8 fcUKfitfeftftft? ^T. IlCl^y HSMStSk-i' (*^t- 
0fc*fcONT*»«B»fl|LEDT»*. 6 9*4«E|g , 2Wttmt-*0»«/ta*«BBBBS (PW 

tt#JKir>*, 7 3ttfR3l#>y©ttlI*«»fSR9l [0 0 3 3] *»BTtt. EBWCD'Sy H0«flfiKS 

#>:/&®1r>1tT&5«, 7 4tt*tUyS?C!)*-A* »-f^yi7 HE»gB#a#^;*tl*£& 

yy a >S«»n^t U y yHPt>^ 7 514H7 *LfcjB*fi*«t 0 t>+»»V«fcRftl/T^«. 

[0 0 2 8] 7 8t44&<2^y HfCttTSEST 2 -*© 30 Sffl^TEfi^y PCMHUEJ: 0 t>iS^fi&&ftlC# 

ftttfflH *fr 5 y- H 7 W , 7 91iv;F SrffiftT S a - B»f S £ £ tc<fc 0 'f coi&a£g£Ma£ 0 » 

^yHF^-f/t. 8 att4fi#<&-f >jr#-MJy$>, ^WS0»B«±K«:3i£t>l::, < ^©flflHcfi^ 

8 btt4fi#<DEftAy FT&tK CC?tt8a, 8 b ^fc«540PWMttffia«||7?qtma3*«-3&tctt«J:5 

b\sT79vir (Bk) tftftbTST. -f>*#-H fcHlMt ±5 Tfcfc>^ ttttJSO^ 

*8 f^n, MH8blt -f>^*ttlHS**& fc0*tHSB**rt«iiJ«i&*. H«ffc. E®£ 

»<&*<>k-*8c, P®&HMff*fT «r J $>\°l&&ft<Dmm{£hn 5 ttm^A^E 

-^8 d, Ay F©#S«B*E*UTV>*ROM8 5 ftK±©<>^atnic«k*H«aR©*ft*K±"r* t> 

[0 0 2 9] Hett+SSJSWrttfflLT^SAy Hot 40 [0 0 3 4] (PWMfflW) Bffi*#Bl/t** 

— #— F (H. B) 8 5 3©BSCB«:Sl/Tlo*. *W©PWMttffl»«W»^Ss*»nicK§8"r*. 07(4 

iaiBffl (*^) t-j^-Bd, tttbffl OW » t-* ***fl»c*^*»«/x;uxtKWr*&860HT* 

-8 c*tE$nfcttffiBS5>J8 g, BK^T 8h3WHBT ^„ HHIi^^T, VOPll^KiSm, PI t4ffl»(0^fj 

fk, BiSiS©BKfcfc§te;ifca«T€r*. *^f^0ic x^Ti^o ti , T2, T3 »pi , P2 , P3 

14, H. BZ-i >?rmft2ftZ>m$Lt, -tiTft^B >6*fca60»B*«bTVi*. ffi»imi£V0Pf4, ^CD^ 

«ttC»«1-^^fiO^^M»fffi8 f oaSK^^:^ E*Wlnan*««»*B#*t--^#-Ht3?*i:K: 
To 50 ±oT«J«Sn*>f>^«Wrta)<>jrfcBx*^-- 
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11 

%%&2&Zfr&\Z&miim%.X.*)]'¥-£7R?'b<D0) 

-o-ras. *<Dmtn&&&&fr<Dmm, am is 

[0 0 3 5] #£i&w©PWMttmfi{Hfflti:/wwx 

L-TPl , P2 . P3 ©4@TJl;fc/ta<X£-¥;L5<t: 1 !:<& 

ic. >?&anc£UT:?w'wx©4g4airt*. 7 

V>. -f >9—n^9'i Ate. -f >:*a£i&l*g©-l'>:5"\© 
:/ ©x*;i^-£g© fc* ©&JK £«S&T s >b 

d. *©«P3 tt««3»2E»ft:offlffl, jgtfttt, mmm 

•$>ffig<\-y F©^>^ft8©*tjilC£oTfcjrrS©;&< 

[0 0 3 6] (a) *«t« (b) a? 

■5 ft«i§©£&'s y H \Z% t*« 7 ©(^ffl ICO » 

xsiwrs. i^a (a) isic; (b) a, *s89isBffl 

£V>T. «|ttSS**&# (Rfcffik-*) »±S»M^^ 

ft \zftm/wz £ wjo-rs fcje>05«ffiEn^ 1 1 1> ic t 

-*#-F±fcE&3n*. t-*#-Fli->'J=i>lc 
W £*<«£T*£tlC,fc!M> ; ?Sc» J *\ cniC-f > 

s?zmi&-rzpim%&t)mf$.2ftz>. sfc. 3cKiciiP± 

[0 0 3 7] 08lC^3n£fE®'v.y FICfctvt. KK* 



*®E V0P= 1 8. 0 
4. 114 [fisec] 
3. 0 0 0 [usee] 
lcS-f«fc5fc8:mSVd 



5-31916 
12 

(V) , *-f WWXMP3 = 
tL. ywVbZHPl £0~ 
©8SfflT-£fl;S-t*fc«£, 0 9 
[pl/drop] t^Wtt 



xspi [usee] tomumztiz. mmtttttH 

T. VO ttPl =0 [ysec] ©tlTOttfflS^ 
0. Jl©M(iB8lC^f Ay F«iilC<fcoT££-5. B 
\Z, *ISJ6fllT©V0«f3£ilgTR = 2 5'C©«£TV 
0=18. 0 [pl/drop] T&ofc. 
[0 0 3 8] 0 9©lft«8alC*£*l£,i:5lc. 

xo/vvzmpi ammiz&tx. «tm&vi \tnxiv 

fflPl *»0A>e,PlLMTST«S»tt?&^rLTliJDL. AW 
XflPl *«PlLMT«tD^#^$5fflTtt^©^fc*t|i^tt 
/WX®PimTi&fnL&*£:&.5. £©£? 

fc> /r/bxiliPi ©gfcicft-rsstfcbsvd oxfcKB 

^ttS*-rmxi«PlLMTSrffl«5Htt. /WX"@P1 

ssfts-a-s z\t\z&%ikmaomw*®s,\zn%.z>to 

P1LMT=1. 87 (tts)T*0, C©t#©ttfflfitt 
VLMT=2 4. 0 [pl/drop] 
ttffiftVd *<«a»^S8t)S:5t^©/t;i.x<iPlMAUi. 
P1MAX=2. 1 [fis]T*D. C©t^©a:tilgVMA 
X=2 5. 5 [pi /drop] 
[0 0 3 9] /WX«*tPlHAX,fc0**V>*£, HtfflS 
Vd ttVMAX «t0/h$<ft-5. £©Si3felJ±iB«SlJ©A 
^X fflSr*r-5 ^W/tJPX^HJUDS tSm^SI^ 

±fc«/jNtt»» (K»»©itmttffi) c©g«s 

^ia-r5M»ci)c©^'f>;wx*t9«iD3n, ±gE«a* 

stta*** -f ww* ct sajasa-r r. t ic<t o xttta 

<£;*,„ £©««£ 7V5tft&)$.kmS. c© 

©t^S. 

[0 0 4 0] 09lC^-fPl =0~P1LMT [u s] ©« 



KP=AVdp/APl [pl/(isecdrop] 



*#"f>^«Ht^tC«kt)T5£*5fc©T»-£. 

H9«pft»b. c(iffi©ga®^5/H©«^=&^UT 40 

/t^p i©±fH®piLMws!4?.fc«). ^-r5«t^ 

iClHS^y KS©±fEfilPlLHT^i!oTttmfi^ffii*rr 

^. ®\z*mmwo>&ma-v7R2ftz>m&^y H*3<kc; 

-f>^lX*3UTtt, KP =3. 2 0 9 [pl/usec 
•drop] Tftofc. 

[0 0 4 1] -f>i>yi»; hiHS^-y K©tttHfi 

^-y H©iaS-Cf^fflT#5«^*-5) 01 0 50 



ttttfflS©fiaS#[t<£^1-|S0T*-5. H30©(ttS!a 

l>) ©iiinlC^LTqtffifiVd ttS«IWlCli2)n-r-5. C 
©^©ttSSiiaftSFfiiSt^gl-Si:. ia«tt#IS 
R: 

KT = A VdT/ATH [pl/t-drop] 

«BB'-f>flMt»CJ:oT«**. 01Olc*^Tt> 
teOSHS^y H©S-&$:*iSb, c \Z^T. HtC*§|Jg 
M©i2«S^<y HC*HTtt, KT=0. 3 [pl/C- 
drop] T*ofe. 

[0 0 4 2] 6Lh. 09*5«fct;01 0t^rSlfS*IIIB 
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5-31916 



13 

iJbT, -f >?ffiffiKj&i;fcttaiffiMire&£PWMffl 
iB«£Sfit©S3£i&g.k 0 fcftufigK&jtLT^S. 

E#iB&#;L * i:#fifig«: ft < S8£ t & (5 5 tfttttifi 

[0043] fliAtf, «fljass2 oi»ettnia 
tu o ^©fc&cerroft^iSfiOfcfc < &s 

^'J7MJ*5«». PWM$««ppJtB&±PBi&KTi li3 

8"ctfco> 3 o*csffioftjas«f-rttffi®^^ H*<e 

T^«OT±IBflSTi li5 4"C<tftO, a#©ig&& 

*t*J|g-C**. ESK-y K©fig&B8iIg-fe> 
UD^ttmb-^cias^rroafRtcistttilfifiw'J <y 

> * as t> ¥ < eT-r * ©t. la® ^©«afis t 

[0 0 4 4] HI lrPWMfllMt^UfcaftlBH^tt 



74 



*&©-f >£figat3 4~5 4<c©ttHT*<S. HHTtt 

:/wwx*i ix7-5/yr^fl:$-&fc«^©BtaeB© 
012 (A) iii*>?fi£<t::7*W'WX© 

Mfc I J CSrffl ^T^**». *- h U -y v^fCtttflfitf 

h U>y CBl 2 (B) ©S£, *##©ig£l:: 

012 (C) ©g£fflV>T'feav>U ^etrttaifi©^ 

[0045] mm* mmw) x\z±mmf$.£ o &*e 

®gSS:fflViTS®*ff5«-&©|lifPlrt3^T, 01 3 
75S0 1 5 ©7 n-y*- h Z&M LTimtZ. 
[0 0 4 6] Xr'^S 1 0 0T«2i^ON$tl5i:, 
i» fflrt#S«IE*^-£U^y bZ-fe-yh-T* (Sll 
0) . *#7U>hg£ (KT. PCBtV^) 
±©i&S-fe>U— (£*T, 57.^-t^-5) © 

aas^^to (sno), Effl£«£g£t&ffi-r 

£. b^USlpU— 5^^-(iPCB±lC»?)ft:6ICP 
CB±©3gf&# («A«F5-fA-) £©8Mg-£gttT 

Eiift'sy H©ftHia«ja«&ttfflm*&^*^*«* 
s. «fct?T» *ft«jgoN*^©«ai^raic«fc-3T«ta 

««4tiELftHiR4HUE««6«. IPS. «H*3#S«IE 
^-fv-*^«iSON^e©iSiiB5ffl&K*a:0, «l*3 
50 #ffi*tIE-x— (SI) £#S8LT3S!&{fc©B«£*t 
JELfeiE«6^HSS«aa**Ji)S (S 1 4 0) . 

[0 0 4 7] 

[Si] 





0-2 


2-5 


5-15 


15-30 


30- 


ffljEii (°c) 


0 


-2 


- 4 


-6 


-7 



*k. s 1 5 ormm*m7~7)v (01 6) 

ArtSrttO. mV&^y V3-y7®3l (0) ©^fflltt, 
S 1 4 0T*»fc^HSi«SfiSir. m&SSMiSfc»3©'N 

•y f©&ax*.ii<*- mmitm carra-^? ntas 

£8&ffiS<h©Egg©TMJ-y*X-Cft£afc£iOA 



^*<«K (8Ax*;i,*-IJ0) , ^<yHSStS«ta 
Si:©iafiMt>0^roT. ^MJ-yfXilO (3»^IB) 
Z\t\ZtiZ. HJ?m^©A**«tl^ntfS 1 2 

0 \zm 5 x^«ass!s*-ji**^iioig 

50 T. ^Jg^Tfi-N-y K^-y^fiS^SlWIi-f 
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15 

0. 1 sectl/t. * [0 0 5 1] 

[0 0 4 8] HI 6 (omS. : fmy—ZfMt. a *j H ©Si [g 2 ] 

[0049] m&ftisimz. mz£OT-7)uzm-3^ 

M-T^SfflCfcO. cn*^©A7 F©ilS£ft:£^ 

srra;: talmas. 

[0 0 5 0] Smir^A*£*fc«£lC«gg; 

iagx-^v (£2) £#isu ^tto?g«Eta 

(a) fcjfcfc* (S 1 7 0) . g2(C*^T, SiStfig 
K<fc0Sei&S#gfc5©te. A»>F©v"J:3>t-* 
#-F±®fig£»£-5fclCfHfflbTfc*;ilC8SALT 



fti!¥5-3 1 9 1 6 



16 











—12 


52 


12-16 


60 


15-18 


48 


18-21 


46 


21-24 


44 


24-27 


42 


27—30 


40 


30-33 


38 


33-36 


36 



S 1 8 o-eep^sgilg (a) tmftn^y 
T. S 1 9 OT-y-^k-^nivho-;^- ^ju m 

3) *#ntiu ±ie<ig (r) zmtbzmm^m* 
^t-^©oN^w (t) ^nti, EP^ate 

[0 0 52] 
[^3] 



*30 



3 



rc) 


(sec) 


7 

to 


ON 
(sec) 


- 18-- 15 


6 


- 42 39 


14 


- 15 12 


5 


- 39* — 36 


13 


- 12-- 9 


4 


- 36 33 


12 


-9 6 


3 


-33-- 30 


11 


-6 5 


2 


- 20 27 


10 


-5 4 


1 


- 27 24 


9 


-4 3 


0.5 


-24 21 


8 


-3 2 


0.2 


- 21- — 18 


7 


-2- 









HJ^fllU-^t-^ONISIffl (t) mt^> 

mv—zrjv (016) ££nu -tf-^t-^a^e&fc 
cd) A-y F^s/T'iag s^arrs (s 2 o o) . *i 

T. BJ^gflfig (a) t&^yWv7mSL (/3) © 



50 



<Ig (r) fcgtii-fS (S2 1 0) . CCt, EP=j=ig 

MIS^ISl (7) i €,ns (S2 2 

0) . W5£-ebte<M&. (t> #0T<& 5***33; I, 
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•sic, 012 (a) \zmLititmm<i>>;mBL-7\/n 
[0053] *mmmr\t. ±m<D-v-zrt.-9%m*T 

ZL tZ&imt &du ty"C?©ii*SEP=?fci:T 

[0 0 5 4] CUT. 1 5-f ^W^tfJcss/ H^-tcDB: 

i?-r>i»«>«f>T*>.hB«i (t) ttw^xft-r*© 

T3©£1. 0 s e c ©&#W5£g-t5. h'fy^ffl 
fiS^ffllK ^**« 0 . 1 s e c •?<&*©■?» #£iS0!! 

HJ^SfrfflL«rO^W^Xffl (S 2 3 0) ttJBlX'J 

[0 0 5 5] JfcC, OXUTS^mb^fOy 

S240-Cn=l*IS^ 
U S 2 5 0Tn£-f >*<J>l>h-r*. CCTnliX 
U7£*L, Hi 0I'J7ST&©Tn)}ll 0 £j8A£ 
^TKT©;U-^eK-r^ (S2 6 0) . 

[0 0 5 6] *1\ ;U-yc0D@@{i^2X'J7©S# 

©F-y h&i:miX'J7©PWMffl^emixU70a 

mtt^siftii-r?. (S2 7 0) . asttJSttfi 

CO*««TJ|lKHy hft (EP^xjl-tV -) 
£ffl^&V>©«, HDHy h!&T 1 fe7*l'A , ;i'X<iaW«c 
tlfi'Vy F?y7\zmiBrrZ3:*n>¥-<b§ i UZfrt>-V 

!S)t$i:V>pS^SfflV^:tt, PWMSffll 

[0 0 5 7] £ £Ta«Jt*«JteaSJt*£fiflmBl 
(HI 6) (C^THftT (££#MLT) . ?g 
lX'JTEfl^iKT (HItS2X'J7Ep^0BS6^) ©^-y 
H^-y^iag (0) £^iffl-fS (S 2 8 0). 7^-y:/ 

52 9 0TB5IBW^lSiaS (a) t^»Ffj« 
S (0) ©M^e. BtfflS (r) *LT. 
SEfllM (r) 7)>e>SS2XU7£l^f •5£8{>©:/WW, 
XI&012 (A) S#Wf*fflCJ:D*«). »2X»J 

7<r>zfv/wx^^)-±.\zm.^.t^ (S 3 0 0. 

53 1 0) . 

[0 0 5 8] ETF, nkttXUTOHy Hi7"W 
71$^ -y K^'y^fiS (0) *^«UT. 
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18 

(a) <fc©<Ig (t) *»e.^xU7©yi//x;i/^ffl*f9: 
JgLTVK (S 2 5 0~S310). -£©8L 17< 
>|*Iffll 0X'J7^T©7 r W^Xffi^Sj£$tl&eS 
2 6 0d^S3 2 0^ffU. W^iJI^fc-^MSS: 
frofcg. R&^WWXttlCfEV) l 5-f >©Bl?*ff 

5 (S 3 3 0) . X-r-y^S 3 3 0T1 7-f >©W^A* 
iKTLfce.. X^>y7S 1 2 0©SIp-y— SX*iIKK 

±M©fa?P£Ji;fciiDj£-r. 

[0 0 5 9] Rt©±3fc»IWrs*fcJ:0, *BS©tt 

[0060] ±matm&mmz-o^Tnmmitzt> 

[0 0 6 1] <Dttffl«©^>*^»&lB*'\s» HSS 
*<'>fc < £ fefiUMftCSMrrs J: 3 K:!S£iIKtcj£; C 

a> &&m.mz£r># t f>itm&frc > &i,m\,tfzmmti3.z. 
[0062] ®Bmmmt<\y vmmxomBKDtxu 
mm) £«j£T5. &uimt*<D<gmtom*>km 

[0 0 6 3] CCT. ftSB-f >^-7x^XSSLT2l 

enr < seitflH»«tt. y- h 7 v< 7 8 ©gfi/\* <y 

7r 7 8 alcS1*^^.en-5. §^A-y7r7 8at« 
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